In the telescope mode an incoming y-ray scatters off an electron in one of seven DI detectors and proceeds down to one of fourteen D2 detectors scattering again. Events fully absorbed in D2 constitute the ideal type of 'y-ray interaction. The material in Dl is a liquid organic scintillator NE213A with the properties of low density and low Z (H/C ratio = 1.286). The material scatters both rrays and neutrons elastically, off electrons and hydrogen nuclei respectively. The scatters take place according to the Compton kinematic formula = cos-1 {(1 -e/E2 + e/(Ei + E2))},
where c is the electron rest mass energy, E1 is the energy deposit in Dl, E2 is the energy deposit in D2 and 4) is the Compton scatter angle provided El + E2 is the full incident y-ray energy.
As an imaging solar y-ray telescope in the energy range of 0.8 -30 MeV, COMPTEL relies on the full energy deposit of the y-ray to correctly estimate the scattering angle 4) of the photon within the instrument. For a solar flare y-ray interacting in COMPTEL, the inferred scatter angle about the vector of the scattered y-ray must be such that the photon is assigned a solar origin as indicated schematically in Figure 1 . Hence, we know that the photon deposited its full energy in the detector. The response of the telescope to such events is simple. The energy or pulse height distribution is Gaussian in shape, but with a heavily suppressed Compton tail at low energies. Since the solar rray spectra are rich in lines from C, N, 0, Ne, Mg etc., a simple instrumental response function facilitates correct de-convolution of the pulse height spectra.
The liquid organic scintillator in DI possesses pulse shape discrimination (PSD) properties, in that energetic protons produce light pulses with longer rise times than those of electrons (and other minimum ionizing particles). This capability allows for efficient identification of signals from recoil protons produced by fast neutrons scattering elastically off hydrogen in Dl.
The D1 and D2 subsystems of the telescope are each completely surrounded by charged particle detectors (see Fig. 1 ). These 4 domes of plastic scintillator NE110 present here the salient features of the telescope operation as they relate to solar measurements. The two methods of y-ray detection are the so-called burst mode and telescope mode. As with y-rays, neutrons can be traced backwards from D2 to D1 through the angle 4) to a cone mande restricting the incident direction to include the Sun. This is a geometrical constraint identical to that of the 'y-ray measurements. The pulse shape from recoil protons is sufficiently different from that of electrons to reject more than 95% of electron-recoil events greater than about 1 MeV, the energy threshold in D1 for neutron detection. The PSD and TOF criteria in this channel are set such that solar neutrons incident on D1 in the energy range from about 10 MeV to 150 MeV are recorded. In this energy interval COMPTEL can observe neutrons from about 14.5 to 55 minutes after release from the Sun. This corresponds to a minimum observed delay time of 6 to 47 minutes after the onset of the y-ray flash (assuming neutrons are not produced without accompanying y-rays).
COMPTEL
The burst mode of the COMPTEL instrument can also be used to detect solar y-rays The background was estimated from the measured neutron flux 24 hours later when the same orbital-geophysical conditions were reproduced. The on-board instrument software, however, was configured differently, being less restrictive in accepting neutron events. This resulted in a uniform 36% increase in the neutron background count rate. The background rate was scaled downward by this factor in order to provide a representative background for the flare orbit on 9 June. The background corrections were successfully tested on similar background orbits to ensure that a null result is obtained. Identical data cuts then were made on both the flare data and the prescaled background data. Live time fractions of 60% to 100% were applied to the data as a function of real time from 0155 -0220 UT.
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The most important feature to note in Figure 5 is the time coincidence of the onsets of neutron and the y-ray production. The neutron intensity-time profile is expected to be smoother and somewhat broader than that of y-rays because of the neutron energy resolution which maps into an error (FWHM) in production time at the Sun (6-1-3 minutes, dependent on energy). Although the y-rays and neutrons are observed to start simultaneously, there is evidence that the neutron emission persists for 10 minutes after the > 600 keV y-ray flux has subsided. This extended emission is evidence for a significant evolution (hardening) of the progenitor proton spectrum, arising from either additional acceleration or differential trapping and precipitation of the protons. As seen in Figure 4 40h111 1 1111 1 .... g .... 1 .111 1 1111 1 1111 1 111rS 2000 4000 6000 8000
Energy (keV) The background subtracted-integrated count rate spectrum is plotted in Figure  12 , indicating emission beyond the nuclear part of the spectrum. We suspect that this indicates there was a significant number of primary electrons > 10 MeV radiating via bremsstrahlung to produce the intensity at the higher end of the spectrum. 
CONCLUSIONS
Several large and intense events were observed by COMPTEL during June 1991 in both the telescope and burst modes. We have evidence of extended emissions of y-rays and neutrons on a time scale of hours after the X-ray maximum. From the 9 June 1991 flare we have neutron evidence for prolonged high energy emission from a flare which would otherwise have been considered impulsive. We have evidence of significant proton spectral evolution (hardening) in two flares (9, 11 June 1991) while the data of the 15 June 1991 flare shows no such evolution. We have produced the first y-ray and neutron images of the Sun, demonstrating the high signal-to-noise ratio of the measurements. The intensity of the flares, the location of the Sun far away from the telescope axis, and the incomplete knowledge of the neutron response function mean that there is much work to be done in removing instrumental effects from the data. The final results should illuminate the phenomena reported above, yielding insights into the nature of proton acceleration and storage in the solar atmosphere.
